Abstract. Let n -> k _-> -> 0 be integers, = a field, and X {1,. , n}. M Mn k is an (7) x () matrix whose rows correspond to/-subsets of X, and columns to k-subsets of X. For L f?i), K X (k) the (L, K) entry of M is 1 if L c K, 0 otherwise. The problem is to find the rank of M over the field :. We solve the problem for = 7/2 and obtain some result on = 7/3. The problem originated in extremal set theory and seems to be applicable also for matroids, codes and designs.
Introduction. The following problem was posed by M. Katchalski showing that the rank of this matrix over 7/2 is ("7).
This raises the general problem: Given n >= k >= >= 0, integers and a field =, define a matrix M M,,.t,k as follows. Let X (1,. , n}, then the rows (columns) of M are indexed by X t (resp. xk). For L X , K Xk, the (L, K) entry of M is 1 if L K, 0 otherwise. What is the rank of M over the field =? For : Q the answer appears in the literature [1] , [2] ; it is p(M)= min ((7), (7)}, so M has the highest rank possible. In this paper we solve the problem for = 7/2 and for k + 1 over 7/3.
Define a cycle to be a family of k-sets such that every/-set is contained in an even number of these k-sets (this is usually done in algebraic topology). The rank formula over 7/2 gives the largest cardinality of a cycle-free subfamily of X (k).
The Observe that Mn,l,k and Mn,n-k,n-I are transposed matrices. Therefore, to cover the case n _-< + k in Theorem 1, replace by n k in the sum ormula.
We need some simple observations which we state without proof. Observation Note that Pt depends on n, l, only, and Q, on n, k, and so Ps(x, y)(Qs(x, y)) results on replacing n by n-x and by l-y (k by k-y), in P(Q resp. For the reverse inequality we first make" Observation 6. Let P be a p q matrix, Q a q x r matrix and R an r x s matrix. If 
